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(57) Abstract 

A medical device, such as a stent or balloon 
of a balloon catheter which includes a body portion 
which has an exterior surface ^conta*^ kast 
in part a vessel wall during treatmen The body 
nortion is expandable from a first pos.tton wherem 
?he body portion is sized for insertion into the vessel 
umen to a second position, wherein at least a porfon 
oTme exterior surface is in contact with the lumen wall 
rl medical device includes a first coat.ng d.sposed 
over at least a portion of the exterior surface of the 
tody portion with the first coating including a drug or 
toSSc substance which is intended for con rolled 
Se f om the surface. The medical devce further 
Tncludes a Second coating overlying at least a substantia 
portion of the first coating. The second coatmg includes 
^material that is generally impervious to elut.on of 
therapeutic substance therethrough when 
to body portion is in a first position when mserted 
n o me vessel lumen. The material of the second 
coating is relatively inelastic so that the second coating 
during expansion of the body portion to the 
ESoiUton to aUow elution of therapuetic subsumce 
ZST* multiplicity of fissures fromed trough the 
second coating. 
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SURFACE PROTECTION METHOD FOR STENTS AND BALLOON 
CATHETERS FOR DRUG DELIVERY 

V,cM of the Invention 
The present invention pertains to medical apparatus, particularly expandable 
5 stents, having a surface coating applied over a portion of the apparatus' surface. In 
particular, the present invention relates to a generally impermeable surface coating which 
protects therapeutic materials disposed under the surface coating from the surrounding 
environment until the release of these materials is desired and achieved through fracture 

of the surface coating. 

1Q Background nf the Invention 

While angioplasty has gained wide acceptance, abrupt closure and restenosis have 
been identified as possible subsequent occurrences. Abrupt closure refers to the acute 
occlusion of a vessel immediately after or within the initial hours following a dilation 
procedure. Abrupt closure can result in myocardial infarction if blood flow is not 

15 restored in a timely manner. The primary mechanisms of abrupt closures are arterial 
dissection and/or thrombosis. Restenosis refers to the re-narrowing of an artery after an 
initial successful angioplasty. Restenosis occurs primarily within the initial six months 
after angioplasty, and is believed due to the proliferation and migration of the cellular 

components of the arterial wall. 
20 Endovascular stents are placed in the dilated segment of a vessel lumen to 

mechanically block the effects of abrupt closure and restenosis. In U.S. Patent No. 
5,514,154, Lau et al. disclose an expandable stent which is relatively flexible along its 
longitudinal axis. This flexibility facilitates delivery of the stent through tortuous body 
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km ens. Add,,io„a„y, the stent ,s s„ff - stable enough radrally, m an expand 

mere,. Such s.en.s have no,, however, elimmated abn.pt elosure and have no, elimmated 

restenosis. 

Recent deveiopments have ,ed * stents which attempt to prov.de anti- 
genic and other mediations to regtons of a hiood vessel whtch have been treated 
by an B io P ,as, y or odte, mterventiona, technic, U, U.S. Patent No. 5,464,650, Berg =. 
„ d.sclose a method fo, ma k mg an intravascular stent by applying to the stent, and ,„ 
part.cula, to its ttssue-con.actmg surface, a solutton which includes a solvent, a polymer 
„ d,s S oived ,„ the soivent, and a therapeutic substance d.spersed in the solvent. After the 
soluuon ,s applied to the stent, the solvent ,s then evaporated ,ea„ng the 

capable of prov.dmg both short term mediation dehvery, over the ,ni„a. hours and days 
a(l er the treatment, as we,, as long term med,ca,,on delivery, over the weeks and months 

15 after the treatment. 

An ongoing prob.em w.th present drug re.ease coatings apphed to devices such as 
s ,e„,s is achieving a therapeutic —ion of a d ra g locally a, a target she w.thtn the 
body without producing unwanted systemic stde effects. Implantation of vascu,ar stents 
is a prime example of a s,tua,io„ where local therapy ts needed with drugs that a,so 

blood stream, dunng placemen, and upon .mplantation, potential unwanted system, 
effects may resu,, from undesirable auanti.ies of the therapeutic subs,ance entering the 
blood stream. Further, ,f ouant.ties of tberapeutrc substance arc released m.o the blood 
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stream durmg positioning of ,he stent, le. i. -.a* for actual loca, treatnten, when the 
stent ,s expand, resulting in potential inadequale .oca! dosing The many «f * 
effectuate local drug deliver vta endovascular means have failed to address controlling 
of release of the therapeutic substance systenucally dunng implan.at.on and following 

5 implantation. 

Therefore, there exists a need in the art for a means and a method for providing 
!„cal therapy whieh can sustain high local concentrations of therapeutic drugs a, a 
predetermined s„e without producing unwanted stde effects, such as unwanted quantities 
of the drugs entenng the blood stream. There especially exists a need to provide 
,„ adequate concentration of therapeutte agents d.rectly to the boundary layer of blood flow 
near the vessel wall at a targeted treatment area wh.ch greatly reduces the systemic s.de 
effects and amount of drug needed to achieve a therapeutic result. 

Summar^^ 

The present invention provides a medical device, and a method for manufacturing 
„ th . medical devce, wh.ch tncludes a thtn layer overlying a rc.easab.e drug or therapeutic 
substance layer. The thin overlying layer protects the drug layer dunng positioning and 
deployment of the medical device within a be* lumen. The «h,n overly.ng layer is 
selected ,0 be of a polymeric materia, and selected thickness which essentially prevents 
e,u,,o„ of the therapeutic substance until the medical device ts placed a, a desired 
» location within the body lumen and expanded. The expansion of the medical device 
produces fissures throughout the overlying layer through which the therapeutic substance 
elutes. With this design, the therapeutic substance is assured to be applied a, the local 
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selected delivery she with substantially reduced systemic effect from the drug entering 
the blood stream and traveling away from the deployment site. 

The present invention is useful in conjunction with local del.very of drugs or 
therapeutic substances on an expandable stent within the vascular system. The .nvention 
5 may also be utilized in conjunction with drug delivery from balloon catheters or stents for 
use in other body lumens. The invention is particularly useful when utilizing a water 
soluble drug or therapeutic substance which tends to dissolve and migrate within a blood 
or other body fluid environment. It is also beneficial to use the overlying protective 
coating when the drug is placed on the medical device with a hydrophil.c polymeric 
,0 carrier, which is intended to dissolve and release the drug or therapeutic substance over 
an extended period of time when the device is placed within the body lumen at a selected 
site. The second or overlying layer of protective material, which fractures upon 
expansion of the medical device, is preferably a biodegradable polymer which is 
absorbed by the body over an extended period of time, but which prevents elution of the 
,5 drug or therapeutic substance during the time required to place the device within the 
vessel lumen. 

In preferred embodiments of the present invention, the medical device is one 
which is designed for treating a vessel lumen wall, such as an arterial wall, in conjunction 
with treating a stenosis at the same location. The medical device preferably includes a 
20 body portion having an exterior surface defined thereon with the body portion being 
expandable from a first position, wherein the body portion is sized for insertion into the 
vessel lumen, to a second position, wherein at least a portion of the exterior surface of the 
medical device is in contact with the lumen wall. A preferred medical device includes a 
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s ubs.a„ce for ,rea,mg me vessel .... In preferred embodiment - «- «— 
includes ,he drug or ,herape„.ic — ,n combina.ion with a polymeric carrier wh,ch 
5 prefer* contro* *c rare of release of .he drug or .herapeu,, subs,ance over an 
ex.ended period of toe. The tope* subs,a„ce or d„g releases from .he firs. 
C0 a ti „ 8 , in preferred emb„d,men,s, in response .o co„,ac, w,.h Huid wi,h,„ me vesse, 

lumen or at the vessel wall. 

Preferred drugs or .herapeu.ic stances whrch may be meowed in,o the f„s. 

annhioucs, radiopaque a g en,s, m .i,—„ ic a g e„ 1S , an,i- P ro,ifera,ive a g e„ K , an,, 
mg io g e»ic a g e„ K , and eombin,.,ons .hereof Specific dru g s can .nclude ,a>ol, ^ 
derives, colchicine, v.nblasrine or epo.hi.ones, wh.ch are Cashed as anu- 
pr „hfera,,ve and a„,-an g io g enic a E en.s. A preferred polymenc camer for the drug or 
15 .nerapeunc subs,a„ce is a b,de B rad,b,e a g e„, wluch - mCade poly.acc acd, 
p0 „ g ,yc„,ic acd, po.ye.hy.ene o.de. po.ycapro.ac.ones, polyd— 
po» ( ormoes,ers), polya^ydndes, po.yphospha.enes, and mi X ,ures or copolymers of 

hrodegrad* powers such as po.yure.hane, po,^- P o,yacryla.e - 
20 and copolymers of Ihese polymeric materials. 

The presen, i„ven..on inc.ndes a second coa.,ng preferably over,y.n B a. lea, a 



5 



PCT/US00/00717 

WO 00/45744 

5 rherape* snhsfance .hro» g h «— «— nrronsh .he surface of ,he second coa, mg . 
T* second c„a,in 8 of .he presen, i„ven,io„ worfc p— weU in —on 

^eric nrarerra, which can ,nc W e p*U«ic acid, poWycohc acid, po.yanhydndes, 
^phosphazenes, ) and mitres and copoiymers of fnese po.ymenc 

,„ nrarenais. !n preferred e~, s, ,hc unless of ■* -nd coa,,n g U ahou, 

0 01 urn to about 5|im. 

,_c,ed s t m tS hav,n g — space, ,herehe,wee. The g e„era„ y ,uh„,ar 
15 « is expand* from a f.rs, posU,o„, wherein ,he s,enr is sued for in.ravasc.ar 

SKn , confers rhe vesse, wa, The e»pand,n g of rhe s,en, is —dared oy ne*,n g 
and hendin* of rhe in_,ed s t m 1S .hro^ou, ,he g enera,i y rubniar s,™c t «re. The 

during expansion. 
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^---.^-------- fc -- ,fcTi, "7 i 

lh „peu,ic substance through fissures formed ,n the «** 

tecn p„„n of the preferred <** — ' »* * ^ 

DescriEtionofth^^ 

' • >w of a stent in accordance with an exemplary 

Fig. 1 is a perspective view of a stem 

embodiment of the present invention; 

^■^^^^^-^-^^^ 

Fig , ,s a masked, par,,, perspeevWe <* ™- * ' ~"* - fc, ■ ,, • 

arising from the expansion of the stent; 

*• „ ^tWr of the present invention having a 
Fig. 4 is a schematic representation of a catheter oi P 

• • a. mccrted within a vessel lumen; and 
folded balloon in a first position thereon inserted with 

♦• »f the catheter of Fig. 4 having the balloon m 
20 Fig. 5 is a schematic representation of the catheter g 

a second expanded portion for treatment of the vessel wall. 
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Stents of the type shown ,n F,g. 1 , closed ™ U.S. Patent A**-*- Sena, No. 
„ 8/87 4 .90, fled June 1 3, .997, entttled "Polymenc Layered Stents", perform the desired 
aprons of dtlating and ******* P-* ta ~ " Wi "" n 

, human body. The above application ,s assi^ed ,o the assignee of the present 
and the disclosure is hereby incorporated by reference. 

Referring „o„ to the drawrngs wherein Uke reference numerals refer ,0 like 
elements throughout the several views, Fi, 1 shows a perspecttve vew of a stent ,0, ,n a 
non-expanded form, ,n accordance w„„ the present rnventron. The skeletal frame of the 

cu „es ,4. These U-shaped cu.es 14 form ,n,ers,i,a, spaces ,6. With no recogmzable 
b e gta ung or end ,o this serpentine pattern, wtre ,2 forms expandable se^trne element 
„ Serpentine elements 18 are arranged along the longitudtna, axts of the stent .0 so 
, 5 ,„ a , Ore U-shaped curves ,4 of abutting serpentine elements IS may boomed through an 
in.erconnecting element 20. Through ,h. interconnect elements 20, a eontmuous w,re 
n frameworKrscreatedbetweenmultipleserpentme elements .8 fomr,n g the stent ,0. 

A surface treatment 30 is seleettvely apphed to the skeletal frame of the stent ,0. 
TOs surface treatment 30 composes a, leas, two overlymg coattngs se.ecttvely apphed to 

two overlying coatings is best understood from the depictions ,n F,g. 2 and F.g. 3, as 
described below. 



8 



PCT/USOO/00717 

WO 00/45744 

stance or drug. I. a preferred — c s»bs,ance - compnsed, a, 

5 ,eas« in pan, of an an„- P rohf=ra,ive - a„.-ang,oge„,c dnrg. Th,s — c sabstance 
, s typicauy dispel and contatned m a po.ymenc carrier ma.nx formtng .he first 
coa.mg 32. The use of a matrix aiiows for a se.ecive.y controhed e.utton rate for the 
incorporated dmg or therapeutic substance. B, moving .he r.,io of po.ymeric earner 
„ „,e substance, .he abihty of ,he therapeutic — ,o e.ute from .he earner 
, 0 e„her increases or decreases. >n a further preferred en—, .he e,u,ion ra.e of ,he 
,„erapeu,,c substance may he controned by u,ih»ng a biodegradahie porymenc earner. 
Potyiacttc acid <PLA), poiyg.yco.ic acid, po.ye.hy.ene ox.de (PEG,, po.,cap,o,ac.o„e 
are examples of such po.ymene carriers. Either .he homopo.ymer or .he eopo.ymer 
forms of .hese ma,ena,s may be u,„ te d in .he mcorporat.on wtth .he therapeuttc 

polysiloxane, polyaerylate and .heir mixtures or copolymers. 

Other .herapeu.ic substances o, dntgs cm a,so he incorporated tnto .he firs, 
coating, ei.her a,one or m combination wi.h .he »n.,-pro„fera.,ve or an.-ang.ogen.e 
a g e„.s. These drags can ine.ude hepann, a„,,b,o,,cs, radiopaoue agents and an,,- 

20 thrombogenic gents. 

Ttoe components may be added ,o the an,i-p,o,ifera.,ve or anti-angtogenic drug 

in order to a,,er the toned- of -he ,herape,ic S uhs,a»ce. .n a preferred embodmtent, ,0 
prevent the aggregate of p.,e,e,s, ftbrn, c.o.Ung fae.ors, and cei.u.a, e.ements of .he 
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b ,„„d as a result of the tmplementa.ton of the ■» U «- — **« ~^ 
a„ gi „ g emc dna g may also contain an add.ttonal ant.-tnrombogcmc dnrg tha, may be 

embodtment, ,be a„„-a„ g ,„ge„,c drug is Ta*o,, Taxo. derivattves, colchicine, vinblasttne, 

5 or epothilone. 

The second coating 34, preferably ,he outermost coating, overlays a. leas, a 
substantta, porfon of the first, orprevtous coatmg 32. Ibis second coating 34 comprises 
a material tba, ,s generally impervious to tbe e.ut.on of the tberapeuttc substance or dru g 
.ncorporated ,„ the firs, coattng 32. The second coa,,n g 34 acts as a protecttve coattng 
,„ for the dru g or therapeutic substance „b,cb prevents the dru g or tberape,, substance 
from eh,„o„ pnor to proper ptacemen, wtthin tbe vesse, lumen a, a featmen, s„e. 
Further, this protective layer prevents phystcal damage to the drug coattng .ayer during 
.nsertton. In preferred embod.ments, reiease of the therapeutic substance ,s enhanced by 
contact with water or other liquids present tn the blood or other body lumen. This is 
1S parucularly true in embodtmen, which incorporate a drug or therapeutic substance which 
j. water soluble or a polyene earner that ,s hydrophilie and tends to release more 
.herapeuttc substance upon contact with a Itoutd such as water. Thus, the second coating 
34 or overlayer of protective coattng is preferab.y imperious to water or body fluids, a, 
.east for the ttme period required for p.acement of the stent w.thm the vesse, lumen at the 
» treatment s„e. In this way, the elution of tbe d Wg ,s prevented untt, the medical devtce 
or stent is located at the required treatment site. 

Thus, in use. the stent or other medtc.l dev.ee of the present invention is coated 
w,«b nrs, a dntg or therapeutic substance, followed by an overlying coat of a second 
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wnil e ,n an c„n» g ura,,o„ - *» *** * «* 

5 f ,rst posi,.o„ for tnsertton in the -~ - Purred — ents, *» ~»« -* 

10 therapeutic substance 30 elu.,n g tough the fissures 40. 

As previous* s,a,ed, the second coa,,n g ,s prefer* a potymenc coa,,n g wntch 

„ therapeuttc -« «»=— * ^ ' nC ' UdK 

„ polyl ac,ic acid, poWycoi, acid, po^ydrides, poiv.hospha.ene or po.vfo—. 

second coa,,n E is prefer* biode g radab,e or b.oabsorbabte so tha, over time the second 

coating is absorbed by the body. 

T „e present tnvention tas been discussed ,n conduction with a preferred stent. 
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struts havrng ,n,ers,,„al spaces — ' .n ,hc firs, posit.on, the stem is srzed so 
that it may be inserted into the lumen of the mtravascular system. Once located a. a point 
of treatment, the stent may be expanded ,„ a second position wherein a. leas, a portion of 
the exterior surface contacts the wall of the vessel lumen. 

The use of a second protective coating, as described above for a stent, can also be 
incorporated into a medical devce such as a bal.oon-type drug dehve^ catheter or 
halloon dUatation catheter. Figs. 4 and 5 dep.c. the miration of the present nwention 
into a balloon catheter destgn. The materials and therapeutic substances discussed above 
arc equally applicable in the present balloon catheter embodiment. 

Now referring to F.g. 4, a vessel 50 withm the vascu,ar system is depicted 
schematically with a lumen 52 defined therethrough which is partially occluded by a 
stenosis 54 theretn. The lumen is defined by lumen walls 56 as indicated. A balloon 
catheter 58 is depicted as betng mserted ,nto the vessel lumen 52. The balloon catheter 
58 includes , shaft 60 havrng disposed on a distal portion thereof an inflatable bai.oon 62. 
, 5 The balloon 62 is depicted ,n a folded or umnfiated profile wh.ch is suttable for msertmg 
into the lumen 52 of the blood vessel 50. 

The balloon 62 includes a drug or therapeutic substance coated on the surface 
thereof. In preferred embodiments, the enttre surface of the balloon is coated with a drug 
or therapeutic substance, either alone or in a polymeric canier, while the balloon is in an 
» mflated position so that the enttre surface thereof includes the dntg or therapeutic 
substance thereon. The second coating or protccttve coating ,s applred whrle the balloon 
is in a deflated or low profile condition. Agam, mi. protective coating prevents the 
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,„e ca.he.er prior to inflation of the balloon a. .he treatment site. 

Referring now .o F,g. 5, .he balloon c,he.er 5 8 of Fig. 4 is depicted wi,h the 
ba „„o„ located across the s.e„o.ie area 54 ,„ an tnfla.ed condMon. As shown in Ftg. 5, 
th e baHoon includes a frs, coat 30, wh,ch inc.udes .he drug or therapeutic substance, and 
, second coa., wh,ch ,s .he pro.ec.iv. coating which was applied when .he bal.oon was in 
oeflated condition. Fig. 5 schematically dep.cts .he multtpLctty of fissures 40 which 
formed in .he baUoon surface coa,ing 32 upon expansion of .he balloo, Th.s resul.s 
,„ e,u,ion of ,he drug or ,herapeu,,c subs,a„ce ,0 .hrough such fissures ,n.o .he — 



a 



are 



10 area. 



Numerous charae.ens.ics and advantages of .he invent™ covered by mis 
oocumen, have been se. forth in ,he foregoing descnpuon. .. will be „uders.ood, 
bowever, .ha. .his dtsclosure ,s, ,n many aspeOs, o„!y tllustrattve. Changes may be made 
,„ ocarls, parttcularly .n ma,.ers of shape, size, and arraugemen. of parts widrou, 

language within ute appended claims are expressed. 
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What is claimed is: 

1 . A medical device for treating a lumen wall comprising: 

contact with said lumen wall; 

. firs, coating dispel over a, leas, a portion of said eerier surface of said body 
portion, said firs, coating co m pns,„g a, leas, in part a therapeutic substance; and, 

a second coating overlying a, leas, a substantia, portion of sa,d firs, coating, sa,d 
second coa,ing compns,„ 6 a maicna, ,ha« ,s generally inr.perv.ous to clution of satd 
therapeutic substance therethrough when said body portion is ,n satd firs, position when 

said therapeutic substance .hrough fissures formed therethrough. 

2. The medical device of claim I . wheretn said device is an expandable stent. 

3. The medical device of claim 1, wherein said device is a balloon catheter. 

4. The medical device of claim 1, wherem sa,d therapeutic substance releases 
from said terror surface ,n response ,0 fluid contact absent satd second coating. 
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5. The medical device of claim 1. wherein said therapeutic substance is selected 
from the group consisting of : heparin, antibiotics, radiopaque agents, ant.-thrombogenic 
agents, antiproliferative agents, anti-angiogenic agents and combinations thereof. 

6. The medical device of clarm 5, wherein said antiproliferative and anti- 
angiogenic agents are selected from the group consisting of: taxol, taxol derivatives, 

colchicine, vinblastine or epothilone. 

7. The medical device of claim 4, wherein said fluid contact includes blood 
within said lumen. 

8. The medical device of claim 1, wherein said first coating further comprises a 
polymeric carrier having said therapeutic substance dispersed therethrough. 

9. The medical device of claim 8, wherein said polymeric earner is 
biodegradable. 

,0. The medical dev.ee of claim 9, wherein sa,d polymenc earner is selected 
from ft. group consisting of: polylacc acid, poMpc* acid, polyethylene oxide, 
polycaprolactone, po.ydioxanones, polyanhydrides, polyphosphates, poly(orthces.er S ) 
and mixtures or copolymers thereof. 
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,!. The medical device of claim I, whe,e,n S a,d second coating is a polymeric 
ma,enal seleced from ,he group coring of: polylacc acd, polvglycolic acid, 
polyanhydndes, poiyphosphazenes, poMorthoesiers) and m.x.ure and copoly™- 

thereof. 

12. The medical device of clam 1 1, wherein said second coating of a thickness 
of about O.Olum to about 5.0um 

13. An intravascular stent adapted for treating a vessel wall comprising: 

a generally tubular structure having an extenor surface defined by a plurality of 
interconnected struts having internal spaces therebetween, said generally tubular 
structure expandable from a first portion, wherein said stent i. .zed for intravascular 
inserts to a second posifion, wherein at least a portion of said extenor surface contacts 
sai d vessel wall, said expanding of said generally tubular structure accommodated by 
flexing and bending of said interconnected struts; 

a first coating disposed over at least a portion of said extenor surface of said 
generally tubular structure, said first coating comprising at least in part a therapeutic 
substance; and, 

a second coating overlying at least a substantial portion of said first coating, said 
second coating compnsmg a material that is generally impervious to elution of said 
therapeutic substance therethrough when said body portion is in said first position within 
sa,d intravascular himen, while being relatively inelastic so that said second coating 
fractures in response to flexing and bending of said struts during expansion to said second 
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p „ sl ,ion ,o ,„.« d-k- of sa,d .herapeuuc subs,™e .hrough f.ssurcs famd 

therethrough. 

,4. The stent of claim 13, wherein said therapeutic substance releases from said 
exterior surface in response to fluid contact absent said second coating. 



,5. The stent of claim 13, wherein said therapeutic substance is selected from the 
group consisting of : heparin, antibiotics, radiopaque agents, anti-thrombogenic agents, 

anti- 



-proliferative agents, anti-angiogenic agents and combinations thereof. 



16 . The stent of claim 15, wherein said antiproliferative and anti-angiogenic 
agents are selected from the group consisting of: taxol, taxol derivatives, colchicine, 
vinblastine and epothilone. 

17. The stent 14, wherein said fluid contact includes blood within said lumen. 

18 . The stent of claim 13, wherein said first coating further comprises a 
polymeric carrier having said therapeutic substance dispersed therethrough. 



19. The stent 



of claim 18, wherein said polymeric carrier is biodegradable. 



20. The stent of claim 19, wherein said polymeric carrier is selected from the 
gr0U p consist of: pontic acid, polyglycohc acid, polyethylene oxide, 
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polycaprolaCone, po,yd,oxa„onc, polyanhydndes, polyphosphates, polyforihoesters) 
and mixtures or copolymers thereof. 

21. The stent of claim 13, wherein said therapeutic substance is elutable ,n 
contact with water containing fluids absent said second coating. 

22. In an intravascular medical device having a body portion with an exterior 
surface defined thereon, a, least a portion of said body portton which ,s expandable from 
a folded or unexpanded firs, posttion, which is adapted for insertion info a vascular lumen 
,o an expanded second position, which is adapted for treatment of the vascular lumen 
wa „ by contact with at leas, a portion of s„d extenor surface, the improvement 
comprising: 

a firs, coating disposed over a. leas, a portion of said exterior surface of satd body 
portion, sid firs, coating comprising at leas, in par, a therapeutic substance; and, 

a second coating overlying a, leas, a substantial portion of said firs, coa.ing, said 
second coating compnsiug a m a,eria, ,ha, is relatively inelastic so ,h„ said second 
coating fractures dunng expansion of said body portion ,o said second position ,o allow 
elntion of said ,herapeu,ic substance through fissures formed therethrough. 

23. The intravascular medical device of claim 22, wherein said therapeutic 
substance releases from said ex.enor surface ,n response ,o fluid comae, absen, said 
second coating. 
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24. The intravascular medical devtcc of claim 22, where.n said therapeutic 
substance is selected from the group consist of : heparin, ant.biottcs, radiopaque 
agents, an.i-thrombogcnic agents, an,,-pro„fen..,ve agents, ,„,i-an g ,ogenic agents and 

combinations thereof. 

25. The intravascular medical device of claim 24, wherein said antiproliferative 
and anti-angiogenic agents are selected from the group consisting of: taxol, taxol 
derivatives, colchicine, vinblastine and epothilones. 

26. The intravascular medical device of claim 22, wherein said first coating 

„i„ m prir ran-ier having said therapeutic substance dispersed 
further comprises a polymeric earner navmg s«u r 

therethrough. 

27. The intravascular med.cal device of claim 26, wherein said polymeric carrier 

is biodegradable. 

28. The intravascular medical device of claim 27, wherein said polymenc carrier 
is selected from the group counting of: polylactic acid, po,yg.ycohc acid, polyethylene 
oxide, polycaprolactone, polydioxanone, polyanhydrides, po.yP-P"— • 
poly(orthoesters) and mixtures or copolymers thereof. 

29. The intravascular medical device of clarm 22, wherein said therapeutic 
substance ,s e.utable ,„ contact wt.h water contatmng fluids absent satd second coat.ng. 
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30. A catheter for drug delivery comprising: 

a longitudinally extending shaft having a distal end and a proximal end, the shaft 

defining an inflation lumen; 

» balloon member having an ex,erior surface defined thereon disposed proximate 
,he dtstal end of said shaft in fluid communication with said inflation lumen, said balloon 
member expandab.e from a ftrs, deflated position, wherein sa,d balloon member is sized 
for intravascular tnsertion, to a second inflated position, wherein a, leas, a portion of satd 
exterior surface contacts said vessel wall; 

a first coating disposed over at least a portion of said extenor surface of said 
balloon member, said first coating comprising at least in part a therapeutic substance; 
and, 

a second coating overlying at least a substantial portion of said first coating, when 
said balloon member is in said first deflated position, said second coating comprising a 
m ater,al which is relatively inelastic so that said second coating fractures in response to 
expansion of said balloon member to said second position to aUow elution of said 
therapeutic substance through fissures formed therethrough. 

31. The catheter of claim 30, wherein said therapeutic substance releases from 
said exterior surface in response to fluid contact absent said second coating. 

32. The catheter of claim 30, wherein said second coating is a polymeric 
material selected from the group consisting of polylactic acid, polyglyeohc acid, 
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polyanhydndes, polyphosphates, poly(orthoestcrs) and m.xtures and copolymers 

thereof. 

33. The catheter of claim 30, wherein said therapeutic substance is selected from 
the group consisting of: taxol, taxol derivatives, colchicine, vinblastine and epothilone. 

34. The catheter of claim 30, wherein said therapeutic substance is elutable in 
contact with water containing fluids absent said second coating. 
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